PEG as a spacer arm markedly increases the immunogenicity of meningococcal group Y polysaccharide conjugate vaccine.
Neisseria meningitidis is a life-threatening pathogen that causes meningitis and other clinical manifestations. As a key virulence determinant, meningococcal capsular polysaccharide (PS) can be used to prevent meningococcal diseases. Conjugation of PS to carrier protein can significantly improve the immunogenicity of PS and induce memory response in infants and young children. However, the conjugate vaccine may suffer from steric shielding of antigenic PS epitopes by carrier protein. Here, a heterobifunctional polyethylene glycol (PEG) was used as a spacer arm to conjugate meningococcal group Y capsular PS with tetanus toxoid (TT). PEG can avoid self-crosslink of PS and increase the PS/TT ratio of the vaccine. Significant structural change in TT and PS was not observed upon conjugation. As compared to the vaccine without PEG, immunization with the vaccine using PEG as the spacer arm led to a 3.0-fold increase in the PS-specific IgG titers and a prolonged immune persistence. Paradoxically, PEG, a non-immunogenic hydrophilic polymer has been widely used to couple therapeutic protein for increasing its circulatory time and decreasing its immunogenicity. Presumably, PEG can fully decrease the steric shielding effect of TT on antigenic epitopes of PS and suppress the immunogenicity of TT. In addition, PEG can prolong the immune persistence of the conjugate vaccine and improve its ability to elicit cellular immunity. Thus, PEG can be used as a spacer arm to develop more effective PS conjugate vaccine for prevention of bacterial infection.